Adherence-dependent calcium signaling in monocytes: induction of a CD14-high phenotype, stimulus-responsive subpopulation.
Isolation of monocytes by plastic adherence alters cell morphology and function. In order to study the effects of cell isolation procedures and subsequent culture on monocyte function, we examined cytoplasmic calcium concentration changes (delta[Ca2+]in) in human monocytes isolated by either negative (magnetic bead) or positive (plastic adherence) selection then stimulated with formyl-Met-Leu-Phe (fMLP), either immediately after isolation, or after 48 h in culture. We have previously shown that fresh adherence-isolated monocytes respond to fMLP with small delta[Ca2+]in and oxidative burst responses, exhibiting larger responses following 48 h of incubation. We now demonstrate that fresh monocytes, prevented from adhering by negative selection, exhibit an even smaller fMLP-induced delta[Ca2+]in, which does not increase during 48 h in culture if cells are kept nonadherent, in Teflon. Calcium responses of adherent, fresh monocytes do not increase if cells are subsequently placed into suspension and maintained nonadherent, but increase if nonadherent cells are permitted to adhere to plastic. Furthermore, augmented fMLP-[Ca2+]in and oxidative burst responses in plastic-adherent cells are restricted to a CD14-high phenotype subpopulation. The CD14-high phenotype also describes a subpopulation of cells that responds to CD4 crosslinking with a rapid delta[Ca2+]in. Induction of a subpopulation of CD14-high expressing cells by adherence may explain in part maturation-induced response changes observed in macrophage but not in monocyte in vitro systems.